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ACTIVITY IMPAIRMENTS IN ADULT PATIENTS WITH EHLERS–DANLOS
HYPERMOBILITY TYPE; THE IMPORTANCE OF PAIN AND
PSYCHOLOGICAL FACTOR
J.E. de Vries y, I. de Wandele z, M.C. Scheper y, L. Rombaut z, P. Calders z,
R.H. Engelbert y. yUniv. of Applied Sci., Amsterdam, Netherlands; zGhent
Univ. – Artevelde Univ. Coll., Ghent, Belgium
Purpose: Hereditary diseases of connective tissue like Ehlers–Danlos
Syndrome are considered to have severe consequences in daily life. The
most common type of Ehlers–Danlos Syndrom, the hypermobile type
(EDS-HT) is characterized by biomechanical factors as connective tissue
laxity, chronic pain, muscle weakness, reduced propriocepsis and joint
instability as well as psychological factors as fatigue, depression and
anxiety. These factors possible leading towards activity- and partic-
ipations impairments.
Although both biomechanical- and psychological factors have been
associated with EDS-HT the main focus of current rehabilitation pro-
grammes primarily on improvement of biomechanical factors to reduce
the activity impairments.
Possible relations between biomechanical factors, psychological factors
and activity impairments remain unknown. Recent studies frequently
indicate a multidisciplinary rehabilitation programme, still no studies
are available at this time which has investigated the impact of pain,
psychological factors and activity impairments in patients with EDS-HT.
Therefore the objective of the study is to establish the associationbetween pain, psychological factors and activity impairments in
patients with EDS-HT.
Methods: 25 subjects with EDS-HT were compared to 24 healthy
controls. Activity impairments were quantiﬁed according to the
Health Assessment Questionaire (HAQ). Pain was quantiﬁed by the
Visual Analogue Scale (VAS) the Pain Vigilance Scale (PVS) and the
Pain Catastrophizing Scale (PCS) and psychological factors fatigue
and anxiety were respectively quantiﬁed by the Checklist Individ-
ual Strenght and the Hospital Anxiety and Depression Scale (HADS).
All outcomes were transformed into Z-scores in order to aid in
meaningful interpretability. Healthy controls were used within the
statistical analysis as a contrast group in terms of disease severity
as to the divergence from normality. Differences between groups
were determined by independent Student t-test. Univariate analy-
ses was applied to determine the association between dependent
and independent variables. All signiﬁcant factors were retained for
multivariate mixed linear analyses. Associations between pain,
psychological factors and activity impairments were established.
Results of mixed linear models are presented in regression coef-
ﬁcients and corresponding standard errors (B(SE)) with 95% con-
ﬁdence intervals (95%CI).
Results: Subject with EDS-HT showed an higher degree of activity
impairment, more pain and psychological complaints compared to the
healthy controls (p < 0.05). Activity impairments was associated with
pain 0.830 (0.81), p  0.001, pain catastrophizing 0.563 (0.121), p 
0.001, pain vigilance 0.399 (0.134), p ¼ 0.005, fatigue 0.635(0.113), p 
0.001 and anxiety 0.368 (0.136), p ¼ 0.009.
According to mixed linear analyses activity impairments was highly
associated with pain 0.46 (0.125), p ¼ 0.002, fatigue 0.27 (0.089), p ¼
0.004 and the interaction of anxiety and pain catastrophizing 0.20
(0.075), p ¼ 0.011. Indicating that musculoskeletal complaints in terms
of pain, pain catastrophing and fatigue are independently associated
with activity impairments were as anxiety is not.
In addition pain catastrophizing showed an interaction with anxiety,
which indicates that coping in terms of catastrophizing can lead to
higher levels of anxiety.
Conclusions: Although the severity of musculoskeletal complaints has
shown to be a profound factor in activity impairments, anxiety did not
contribute to impairments in activity. However how patients cope with
pain was found to be independently associated with activity impair-
ments but also contribute to higher levels of anxiety. These ﬁndings
could indicated that psychological factors should be regarded into
rehabilitation programmes.
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ADIPOKINES CORRELATE WITH PAIN AND FUNCTION IN LOWER
LIMB OSTEOARTHRITIS: DIFFERENT ASSOCIATIONS IN HIP AND KNEE
A. Lubbeke, S. Bas, G.J. Puskas, D. Suva, P. Hoffmeyer, C. Gabay,
A. Finckh. Geneva Univ. Hosp., Geneva, Switzerland
Purpose: To determine (1) whether synovial ﬂuid (SF) or serum adi-
pokine concentrations were related to pain and function in patients
with end stage hip or knee OA, and (2) whether adipokine concen-
trations differ between joints.
Methods: A cross-sectional study including patients with hip and knee
OA undergoing total joint arthroplasty between January and December
2010 was conducted at a large University hospital. Serum and SF cyto-
kine and adipokine concentrations of interleukin-6 (IL-6), leptin, adi-
ponectin, resistin, and visfatin were determined in samples obtained on
the day of surgery. Outcomes were pain severity measured pre-oper-
atively using the WOMAC and VAS pain scales and function measured
using the WOMAC function scale.
Results: A total of 206 patients were included (112 with hip and 94 with
knee OA). Mean age was 72 years (SD 9), 59% were women. In hip OA
worse pain (Figure 1a–e) and function levels were signiﬁcantly asso-
ciated with high SF concentrations of IL-6, visfatin and leptin. In knee
OA worse symptoms were associated with high SF leptin concen-
trations. All adipokine levels were signiﬁcantly higher in the SF of hip
joints than in that of knee joints, except for leptin, which tended to be
higher in the knee. In both hip and knee OA, median serum concen-
trations of leptin, adiponectin, resistin and visfatin exceeded those in SF,
whereas for IL-6 median concentrations were much higher in SF than in
serum, suggesting its articular production.
Conclusions: Our ﬁndings support a connection between intra-articu-
lar concentrations of several adipokines and severity of preoperative
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degree of pain and functional impairment in both hip and knee OA,
whereas for SF IL-6 and visfatin the association was observed in hip OA
only.
Figure 1. a-e. Proportionwith highest WOMAC pain level ( 25) according
to quartiles of synovial ﬂuid adipokine concentrations
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GAIT IS DIFFERENTLY AFFECTED IN SUBJECTS WITH RADIOGRAPHIC
OSTEOARTHRITIS COMPARED TO INDIVIDUALS WITH JOINT PAIN
M. de Kruijf, V.J. Verlinden, A. Hofman, A.G. Uitterlinden,
S.M. Bierma-Zeinstra, M.A. Ikram, J.N. van der Geest, J.B. van Meurs.
Erasmus MC, Rotterdam, Netherlands
Purpose: Gait is an important indicator of health in the elderly, since
several domains of gait are associated with the risk of falling and
mortality. Hip and knee osteoarthritis (OA) are debilitating diseases
which impair gait. It is unclear in the existing literature, whether joint
destruction or joint pain is the most important factor in worsening of
gait. Therefore, in the present study, we investigated gait patterns in
individuals with radiographic knee or hip OA and in individuals with
hip or knee pain irrespective of the underlying cause.
Methods: The subjects for this study are derived from the Rotterdam
study, a large prospective, population based cohort of individuals of 45
years and older.
In 2257 subjects, gait was assessed by an electronic walkway in three
walking conditions: normal walking, tandem and turning. The data was
summarized using principal components analysis into seven, statisti-
cally independent, gait domains: Base of Support, Pace, Phases, Rhythm,
Tandem, Turning, and Variability. Radiographic osteoarthritis was
scored on weight bearing radiographs of the pelvis and knees using the
Kellgren and Lawrence score. Chronic pain in the hip or knee (pain
during most days of the week in the last 6 weeks) was derived from a
pain mannequin.Results: In a total of 2257 participants, hip osteoarthritis was present in
154 individuals and knee osteoarthritis in 400 individuals. Participants
reported hip pain in 8.5% (of which 10.3% had radiographic hip OA) and
for the knee in 16.4% (of which 29.3% had radiographic knee OA).
Radiological hip OA was associated with Rhythm (0.27 per SD, P-value
0.001), Tandem (0.25 per SD, P-value 0.005) and Turning (0.28 per
SD, P-value 0.003). Hip pain was associated with Rhythm (0.17 per SD,
P-value 0.027), Phases (0.16 per SD, P-value 0.025) and Pace (0.15 per
SD, P-value 0.031). Both radiographic knee OA as well as knee pain did
not show a signiﬁcant association with the gait domains.
Conclusions: Radiographic hip OA and hip pain both alter gait. How-
ever they show a clearly different pattern of changes. Rhythm is affected
in both radiographic OA and pain, but while individuals with hip OA
tend to take quicker steps, individuals with hip pain take slower steps.
Individuals with hip OA have more problems with tandemwalking and
turning, while individuals with hip pain have a longer double support
time (phases) and shorter step length (pace). These ﬁndings suggest
that gait assessment may be useful in clinical practice to discriminate
between osteoarthritis or other pathology causing joint complaints and
impaired locomotion.
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THE LEVEL OF ASSOCIATION BETWEEN PHYSICAL ACTIVITY AND
SELF-REPORT DISABILITY IN OBESE AND NON-OBESE INDIVIDUALS
WITH KNEE OSTEOARTHRITIS
K. Coriolano, C. Pukall, A. Aiken, M. Harrison. Queen’s Univ., Kingston,
ON, Canada
Purpose: The main objective of our pilot study was to investigate the
effect of functional and physiological tests on the association between
perceived levels of physical activity and self-reported disability in obese
and non-obese individuals with knee osteoarthritis (OA).
Methods: Participants were a sample of 31 women and men between
the ages of 50 and 80 years who were diagnosed with knee OA based
upon radiographic examination evaluated by an orthopedic surgeon.
Physical Activity (PA) was assessed using Metabolic Equivalents
(METs) values of common physical activities classiﬁed as light,
moderate, and vigorous intensity activity based on guidelines for
exercise testing and prescription of the American College of Sports
Medicine (ACSM). Disability was assessed using the Western Ontario
McMaster University questionnaire (WOMAC). WOMAC scores were
obtained before and after functional and physiological tests (e.g., the
6 Minute Walk Test, Timed Up and Go, stair climbing test, peak of
oxygen consumption).
Results: Multiple Regression Analysis indicated that before (time 1)
functional and physiological tests were performed, the coefﬁcient of
determination (R2) showed a weak level of association between PA and
the WOMAC total score (R2 ¼ .35; p ¼ .008) and WOMAC pain (R2 ¼
.027; p¼ .034), stiffness (R2¼ .23; p¼ .065), andmobility (R2¼ .36; p¼
.007) subscale scores. After (time 2) physiological tests were performed
the coefﬁcient of determination (R2) demonstrated moderate to strong
levels of association between PA and the WOMAC total score (R2 ¼ .63;
p< .0001) andWOMAC pain (R2¼ .50; p¼ .001), stiffness (R2¼ .40; p¼
.003), and mobility (R2 ¼ .66; p < .0001) subscale scores. Participants
were then divided into two groups according to their BMI: obese and
morbid obese (BMI ¼ 30 kg/m2;  35 kg/m2), or group A (N ¼ 15), and
healthy weight and overweight individuals (BMI ¼ 18.5–24.9 kg/m2;
BMI ¼ 25–29.9 kg/m2), or group B (N ¼ 16). Repeated Measures ANOVA
indicated that theWOMAC total score (p< .0001) and theWOMAC pain
(p< .0001), stiffness (p¼ .001) andmobility (p< .0001) subscale scores
were signiﬁcantly different between groups, with group A demon-
strating higher WOMAC total score (mean¼ 57.5) and theWOMAC pain
(mean ¼ 11.3), stiffness (mean ¼ 5.56) and mobility (mean ¼ 40.56) as
compared with group B WOMAC total score (mean ¼ 35.1) and the
WOMAC pain (mean ¼ 6.6), stiffness (mean ¼ 3.7) and mobility (mean
¼ 24.7). The within-groups factor was signiﬁcantly different from time
1 to time 2 for group A only: WOMAC total score (time 1 mean ¼ 48.4
and time 2mean¼ 66.6) and theWOMAC pain (means¼ 9.33 and 13.3),
stiffness (means ¼ 5.0 and 6.13) and mobility (means ¼ 34.07 and
47.07). No signiﬁcant changes in mean values were observed in group B
from time 1 to time 2.
Conclusions: The WOMAC questionnaire is used to assess disability in
individuals with OA; however, its use to predict disability in obese or
morbid obese individuals seems to be enhanced when the ques-
tionnaire is applied right after functional tests had been performed.
